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THUMB TYPING KEYBOARD

BACKGROUND

Some computing devices (e.g., mobile phones, tablet com-
puters) provide a graphical keyboard as part of a graphical
user interface for composing text. The graphical keyboard
may enable a user of the computing device to enter text using
a touchscreen. For instance, a touchscreen may display a
graphical keyboard and allow the user to enter data by indi-
cating (e.g., by tapping on) keys displayed at the touchscreen.

Two-thumb typing is becoming a popular text-entry
mechanism on touchscreen keyboards. In the two-thumb typ-
ing technique, users use their thumbs to tap keys of graphical
keyboards that are displayed at the touchscreen.

SUMMARY

In one example, this disclosure describes a method com-
prising outputting, by a computing device and for display, a
graphical keyboard. The graphical keyboard comprises a first
subset of keys and a second subset of keys. The first subset of
keys is arranged to form a first shape that encloses a first
central area of the graphical keyboard, such that no key of the
first subset of keys is adjacent to more than two other keys in
the first subset of keys. The second subset of keys is arranged
to form a second shape that encloses a second central area of
the graphical keyboard, such that no key of the second subset
of'keys is adjacent to more than two other keys in the second
subset ofkeys. For each respective letter key in the first subset
of’keys, the respective letter key in the first subset of keys and
at least one adjacent key in the first subset of keys correspond
to keys that are positioned adjacent to one another in a stan-
dard QWERTY-style keyboard. For each respective letter key
in the second subset of keys, the respective letter key in the
second subset of keys and at least one adjacent key in the
second subset of keys correspond to keys that are positioned
adjacent to one another in the standard QWERTY-style key-
board. Each respective letter key in the first subset ofkeys and
each respective letter key in the second subset of keys corre-
sponds to a different letter. The method also comprises,
responsive to receiving an indication of user input to select
one or more letter keys of the first subset of keys or the second
subset of keys, outputting, by the computing device and for
display, one or more letters corresponding to the selected one
or more letter keys of the first subset of keys or the second
subset of keys.

In another example, this disclosure describes a computing
device comprising one or more processors. The one or more
processors are configured to output, for display, a graphical
keyboard. The graphical keyboard comprises a first subset of
keys and a second subset of keys. The first subset of keys is
arranged to form a first rectangle or ellipse that encloses a first
central area of the graphical keyboard, such that no key of the
first subset of keys is adjacent to more than two other keys in
the first subset of keys. The second subset of keys is arranged
to form a second rectangle or ellipse that encloses a second
central area of the graphical keyboard, such that no key of the
second subset of keys is adjacent to more than two other keys
in the second subset of keys, for each respective letter key in
the first subset of keys, the respective letter key in the first
subset of keys and at least one adjacent key in the first subset
of’keys correspond to keys that are positioned adjacent to one
another in a standard QWERTY-style keyboard. For each
respective letter key in the second subset of keys, the respec-
tive letter key in the second subset of keys and at least one
adjacent key in the second subset of keys correspond to keys
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that are positioned adjacent to one another in the standard
QWERTY-style keyboard. Each respective letter key in the
first subset of keys and each respective letter key in the second
subset of keys corresponds to a different letter. The one or
more processors are configured to output responsive to
receiving an indication of user input to select one or more
letter keys of the first subset of keys or the second subset of
keys, output, for display, one or more letters corresponding to
the selected one or more letter keys of the first subset of keys
or the second subset of keys.

In another example, this disclosure describes a non-transi-
tory computer-readable data storage device having instruc-
tions stored thereon that when executed cause a computing
device to: output, for display, a graphical keyboard. The
graphical keyboard comprises a first subset of keys and a
second subset of keys. The first subset of keys is arranged to
form a first rectangle that encloses a first central area of the
graphical keyboard, such that no key of the first subset ofkeys
is adjacent to more than two other keys in the first subset of
keys. The second subset of keys is arranged to form a second
rectangle that encloses a second central area of the graphical
keyboard, such that no key of the second subset of keys is
adjacent to more than two other keys in the second subset of
keys. For each respective letter key in the first subset of keys,
the respective letter key in the first subset of keys and at least
one adjacent key in the first subset of keys correspond to keys
that are positioned adjacent to one another in a standard
QWERTY-style keyboard. For each respective letter key in
the second subset of keys, the respective letter key in the
second subset of keys and at least one adjacent key in the
second subset of keys correspond to keys that are positioned
adjacent to one another in the standard QWERT Y-style key-
board. Each respective letter key in the first subset of keys and
each respective letter key in the second subset of keys corre-
sponds to a different letter. For each respective key in the first
subset of keys, the respective key is adjacent to at most two
other keys in the first subset of keys in a horizontal or vertical
direction. For each respective key in the second subset of
keys, the respective key is adjacent to at most two other keys
in the second subset of keys in a horizontal or vertical direc-
tion. In addition, the instructions cause the computing device
to output, responsive to receiving an indication of user input
to select one or more letter keys of the first subset of keys or
the second subset of keys, for display, one or more letters
corresponding to the selected one or more letter keys of the
first subset of keys or the second subset of keys.

One or more examples are set forth in the accompanying
drawings and the description below. Other features, objects,
and advantages will be apparent from the description, draw-
ings, and claims.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a conceptual diagram illustrating an example
computing device that is configured to receive indications of
user input from a graphical keyboard, in accordance with one
or more techniques of the present disclosure.

FIG. 2 is a block diagram illustrating one example of the
computing device shown in FIG. 1, in accordance with one or
more techniques of the present disclosure.

FIG. 3 is a block diagram illustrating an example in which
a computing device outputs graphical content for display at
one or more remote display devices, in accordance with one
or more techniques of the present disclosure.

FIG. 4 is a conceptual diagram illustrating an example
typing technique using tapping gestures, in accordance with
one or more techniques of this disclosure.
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FIG. 5 is a conceptual diagram illustrating an example
typing technique using sliding gestures, in accordance with
one or more techniques of this disclosure.

FIG. 6is a conceptual diagram illustrating another example
typing technique using sliding gestures, in accordance with
one or more techniques of this disclosure.

FIG. 7 is a flowchart illustrating an example version of a
graphical keyboard, in accordance with one or more tech-
niques of this disclosure.

FIG. 8 is a flowchart illustrating an operation of a comput-
ing device, in accordance with one or more techniques of this
disclosure.

DETAILED DESCRIPTION

In some implementations, a computing device may output
a graphical keyboard for display at a display device. The
graphical keyboard may comprise two groups of keys. The
first group of keys may be arranged to form a shape (e.g., a
square, a circle) that encloses a first central area of the graphi-
cal keyboard. In at least some examples, none of the keys in
the first group is adjacent to more than two other keys in the
first group. The second group of keys may be arranged to form
a shape (e.g., a square, a circle) that encloses a second central
area of the graphical keyboard. In at least some examples, no
key of the second group is adjacent to more than two other
keys in the second group. Letters may be associated with the
keys to approximate the layout of keys in a standard
QWERTY-style keyboard. For example, for each respective
letter key in the first group, the respective key in the first group
and at least one adjacent key in the first group correspond to
keys that are positioned adjacent to one another in a standard
QWERTY-style keyboard. In this example, for each respec-
tive letter key in the second group, the respective key in the
second group and at least one adjacent key in the second
group correspond to keys that are positioned adjacent to one
another in the standard QWERT Y-style keyboard.

Some graphical keyboards according this disclosure may,
in some instances, increase the efficiency with which a user
can employ a two-thumb text entry technique to input text.
Furthermore, because the graphical keyboards of this disclo-
sure retain a layout similar to a standard QWERTY-style
keyboard, it may be easier for users to employ graphical
keyboards according to this disclosure. In this way, the func-
tionality of computing devices implementing keyboards
according to this disclosure may be improved and particular
issues associated with user input may be resolved.

FIG. 1 is a conceptual diagram illustrating an example
computing device 2 that is configured to receive indications of
user input from a graphical keyboard, in accordance with one
or more techniques of this disclosure. Computing device 2
may comprise one of various types of computing devices. For
example, computing device 2 may comprise a mobile device,
such as a mobile telephone, a tablet computer, a notebook or
laptop computer, a personal media player, a portable gaming
device, or another type of computing device designed for
mobility. In other examples, computing device 2 may com-
prise other types of computing devices, such as desktop com-
puters, point of sale devices, televisions, gambling devices,
appliances, in-car computers, and other types of devices.
Furthermore, in some examples, the term “computing device”
may refer to a set of one or more integrated circuits, such as
microprocessors, chipsets, and so on.

In the example of FIG. 1, computing device 2 includes at
least one user interface (UI) device 4. Ul device 4 may com-
prise a display device that displays graphical data and may
also comprise a presence-sensitive input device that detects
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the presence of one or more input objects, such as fingers or
styli. Because Ul device 4 may display graphical data and
may detect the presence of one or more input objects, Ul
device 4 may, in some examples, be referred to as a presence-
sensitive display device. Ul device 4 may be implemented
using various technologies. For example, Ul device 4 may be
implemented using a resistive touchscreen, a surface acoustic
wave touchscreen, a capacitive touchscreen, a projective
capacitance touchscreen, an acoustic pulse recognition
touchscreen, or another touchscreen technology. In some
examples, Ul device 4 may be able to detect the presence ofan
input object without the input object physically touching Ul
device 4. For example, in some such examples, Ul device 4
may be ableto detect the presence of the input object when the
input object is within a particular space.

UI device 4 may be operatively coupled to computing
device 2 in various ways. For example, UI device 4 may be
integrated into a housing of computing device 2 and may be
connected to computing device 2 via one or more internal
connectors. In another example, Ul device 4 may be external
to a housing of computing device 2 and may communicate
with computing device 2 via one or more external cables
and/or communication networks.

Although the example of FIG. 1 assumes that UI device 4
is a presence-sensitive display device, the techniques of this
disclosure are not so limited. In other examples, Ul device 4
may be a display device that does not detect the presence of
input objects. In some such examples, another device (e.g.,
one or more cameras, motion sensors, and/or other types of
sensors) may detect the presence of input objects.

In the example of FIG. 1, computing device 2 outputs a
graphical user interface (GUI) 10 for display at Ul device 4. In
general, a GUI may be a type of user interface that allows a
user to interact with a computing device. GUI 10 may include
a graphical keyboard 12. Graphical keyboard 12 may include
a set of graphical keys. At least some of the graphical keys are
associated with one or more characters (e.g., letters, symbols,
etc.). In other examples, one or more of the techniques of this
disclosure may be implemented using a physical keyboard
instead of a graphical keyboard.

In addition, GUI 10 may include a text entry area 14.
Computing device 2 may output text for display in text entry
area 14 in response to receiving indications of user input. In
some examples, text entry area 14 may be a field or area where
user-entered text appears.

Furthermore, in the example of FIG. 1, computing device 2
includes an input method editor (IME) module 6. IME mod-
ule 6 may receive indications of user input (i.e., user input
indications). The user input indications may comprise data
that indicate user input received by computing device 2 and/or
another device. IME module 6 may receive various types of
user input indications. For example, IME module 6 may
receive user input indications that indicate presses and
releases of keys on a physical keyboard. In another example,
IME module 6 may receive user input indications that indi-
cate movements of one or more input objects. In this example,
Ul device 4 or another device may detect the movements of
the one or more input objects. In another example, IME
module 6 may receive user input indications that correspond
to tapping gestures at various locations, such as graphical
keys on graphical keyboard 12. In this example, the user input
indications may correspond to tapping gestures at portions of
adisplay device (e.g., Ul device 4) that display graphical keys
associated with characters.

In another example, IME module 6 may receive a user
input indication that corresponds to a gesture termination
event. In this example, the gesture termination event may
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occur when a presence-sensitive input device (such as Ul
device 4) is no longer able to detect the presence of an input
object. In some examples, a presence-sensitive input device
may be no longer able to detect the presence of an input object
when a user lifts the input object off of the presence-sensitive
input device. In other examples, IME module 6 may deter-
mine that a user input indication corresponds to a gesture
termination event when the user input indication indicates the
occurrence of a particular movement of one or more input
objects.

IME module 6 may determine that particular user input
indications correspond to strings of one or more characters
(i.e., character strings). In various examples, IME module 6
may determine that particular user input indications corre-
spond to character strings that match words in various lan-
guages, such as English, Russian, French, Japanese, Korean,
Chinese, Hindi, Arabic, and so on.

In the example of FIG. 1, computing device 2 also includes
application module(s) 8A-8N (collectively, “application
module(s) 8”). Execution of instructions in application mod-
ule(s) 8 may cause computing device 2 to provide various
applications (e.g., “apps”). The applications may comprise
user application, operating system applications, or other
types of applications. In some examples, IME module 6 may
output the character strings determined by IME module 6 to
one or more of application module(s) 8. Application
module(s) 8 may process the character strings received from
IME module 6. In some examples, an application module may
output, in response to receiving a character string from IME
module 6, the character string for display by a display device,
such as Ul device 4. However, in such examples, for ease of
explanation, this disclosure may indicate that IME module 6
receives indications of user input and outputs graphical data
(e.g., text) for display.

Furthermore, when IME module 6 receives one or more
user input indications, IME module 6 may determine whether
the one or more user input indications correspond to a char-
acter string. For example, IME module 6 may receive indica-
tions that UI device 4 detected a series of tapping gestures at
locations that correspond to graphical keys of graphical key-
board 12. In this example, IME module 6 may determine that
the series of tapping gestures corresponds to a character string
that comprises characters associated with the graphical keys
at which Ul device 4 detected the tapping gestures.

In the example of FIG. 1, graphical keyboard 12 may be
designed for text entry using two thumbs. Although the layout
of graphical keyboard 12 may be particularly suited for text
input using two thumbs, the layout of graphical keyboard 12
may also be used with one finger or a stylus. For ease of
explanation, this disclosure assumes that the user’s thumbs
are used to select keys of graphical keyboard 12. Neverthe-
less, many examples of this disclosure referencing the user’s
thumbs may have corresponding examples with one or more
fingers or a stylus. The layout of graphical keyboard 12 may
be particularly advantageous on devices having 5 to 8 inch
diagonal dimensions.

To potentially ease and/or accelerate text entry when a user
is using two thumbs to input text, graphical keyboard 12
comprises a first subset of keys 16 and a second subset ofkeys
18. For ease of explanation, this disclosure may refer to the
first subset of keys 16 as “subset 16” and may refer to the
second subset of keys 18 as “subset 18.” For instance, to ease
text entry using two thumbs, IME module 6 may output
graphical keyboard 12 for display such that each key of subset
16 is accessible by a first thumb of a user and each key of
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subset 18 is accessible by a second thumb of the user without
the user adjusting a grip of the user on a housing of computing
device 2.

In at least some examples, each key of a standard
QWERTY-style keyboard has a corresponding key in either
subset 16 or subset 18. Furthermore, in some examples, each
letter key in graphical keyboard 12 is either in subset 16 or
subset 18. For instance, subset 16 includes keys correspond-
ing to the letters Q, W, E, R, T, A, D, S, F, Z, X, C, V, and B,
and subset 18 includes keys corresponding to the letters Y, U,
,O,P, G, ], H K, L, N, and M. In some examples, subset 16
and/or subset 18 may include one or more keys corresponding
to other symbols (e.g., punctuation marks) or functions. For
instance, in the example of FIG. 1, subset 18 includes keys
corresponding to the ““;” and “.” characters.

In each letter key in graphical keyboard 12 (i.e., a key
corresponding to a letter) may have at most two adjacent letter
keys, which may increase accuracy of typing. The fact that
each letter key only corresponds to two adjacent letter keys
may increase accuracy of typing because the user is less likely
to select an adjacent letter key accidentally when aiming for a
particular letter key if there are fewer letter keys adjacent to
the particular letter key. In contrast, in a traditional QWERTY
layout many keys have eight adjacent keys. Accordingly, it is
very common that a user mistakenly taps adjacent keys when
typing quickly on a standard QWERT Y-style keyboard.

In accordance with one or more techniques of this disclo-
sure, subset 16 may be arranged to form a first shape that
encloses a first central area 20 of graphical keyboard 12. For
instance, in the example of FIG. 1, subset 16 is arranged to
form a square shape that encloses central area 20. In other
examples, subset 16 may be arranged to form other shapes
(e.g., rectangles, circles, ovals, ellipses, hexagons) enclosing
or otherwise surrounding central area 20. In this disclosure,
squares are a particular type of “rectangle.” Thus, central area
20 may be defined as the area enclosed by the keys of subset
16. No key of subset 16 is adjacent to more than two other
keys in subset 16. In some examples, no key of subset 16 is
adjacent to more than three other keys in subset 16. In some
examples where the first shape includes one or more corners,
two keys of subset 16 are not considered to be adjacent if they
are diagonally positioned across a corner from one another.
Forinstance, in the example of FIG. 1, the keys corresponding
to the letters “A” and “W” are not considered to be adjacent.
However, the keys corresponding to the letters “A” and “Q”
are considered to be adjacent and the keys corresponding to
the letters “Q” and “W” are considered to be adjacent.

Similarly, subset 18 may be arranged to form a second
shape that encloses a second central area 22 of graphical
keyboard 12. In other words, central area 22 may be defined
as the area enclosed by the keys of subset 18. For instance, in
the example of FIG. 1, subset 18 is arranged to form a square
shape that encloses central area 22. Thus, in some examples,
each of the shapes formed by subsets 16 and 18 is a rectangle
or a square. In other examples, subset 18 may be arranged to
form other shapes (e.g., rectangles, circles, ovals, hexagons)
enclosing central area 22. No key of subset 18 is adjacent to
more than two other keys in subset 18. In some examples, no
key of subset 18 is adjacent to more than three other keys in
subset 18. In some examples, such as the example of FIG. 1,
for each respective key in subset 16, the respective key is
adjacent to at most two other keys in the first subset of keys in
a horizontal or vertical direction. Furthermore, in such
examples, for each respective key in subset 18, the respective
key is adjacent to at most two other keys in subset 18 in a
horizontal or vertical direction.
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In at least some examples, central area 20 does not overlap
with central area 22. In other words, central area 20 may be
separate from central area 22. Otherwise stated, the shapes
defined by subsets 16 and 18 to not intersect.

For each respective letter key in subset 16, the respective
key in subset 16 and at least one adjacent key in subset 16
correspond to keys that are positioned adjacent to one another
in a standard QWERTY-style keyboard. Similarly, for each
respective letter key in subset 18, the respective key in subset
18 and at least one adjacent key in subset 18 correspond to
keys that are positioned adjacent to one another in the stan-
dard QWERTY-style keyboard. In this disclosure, each
respective letter key in the first subset of keys and each respec-
tive letter key in the second subset of keys corresponds to a
different letter.

For example, the standard QWERTY-style keyboard com-
prises three rows of keys corresponding to letters. The top row
of the standard QWERTY-style keyboard includes keys cor-
responding to the letters Q, W, E, R, T, Y, U, L, 0, and P. The
middle row of the standard QWERTY-style keyboard
includes keys corresponding to the letters A, S, D, F, G, H, J,
K, and L.. The bottom row includes keys corresponding to the
letters Z, X, C, V, B, N, and M. In general, the rows of keys of
a standard QWERTY-style keyboard are somewhat offset
such that the leftmost letter keys of a standard QWERTY-
style keyboard (i.e., Q, A, and 7) are arranged along a diago-
nal line that slants downward to the right. Other keys of the
standard QWERTY-style keyboard (e.g., W, S, and X, E, D,
and C) are arranged along other (e.g., parallel) diagonal lines
that slant downward to the right. Furthermore, the offset of the
rows of keys may result in the keys of a standard QWERTY-
style keyboard lying on diagonal lines that slant downward to
the left. For instance, the keys corresponding to ESZ, RDX,
TFC, etc. lie on diagonal lines that slant downward to the left.

Letter keys located next to one another along such diagonal
lines that slant downward to the right or downward to the left
may be considered to be adjacent to one another in a standard
QWERTY-style keyboard. For example, the keys correspond-
ing to the letters E and S are adjacent to one another and the
keys corresponding to the letters W and S are adjacent to one
another. However, the keys corresponding to E and Z are not
adjacent despite lying on the same diagonal line sloping
downward to the left. Furthermore, keys located next to one
another in a row of keys in a standard QWERTY-style key-
board are adjacent to one another. For instance, the keys
corresponding to the letters Q and W are adjacent to one
another and the keys corresponding to the letters W and E are
adjacent to one another, but the keys corresponding to the
letters Q and E are not adjacent to one another.

In some examples, such as the example of FIG. 1, subset 16
comprises letter keys corresponding to letters Q, W, E, R, T,
A,D,S,F,7Z, W, X, C,V, and B and subset 18 comprises letter
keys corresponding to letters Y, U, I, O, P, G, J, H, K, N, M,
and L. In some such examples, subset 16 and subset 18 may
form rectangles. In such examples, a top row of subset 16
consists of letter keys corresponding to letters Q, W, E, R, and
T; a top row of subset 18 consists of letter keys corresponding
to letters Y, U, 1, O, P; a second row of subset 16 consists of
letter keys corresponding to letters A and Dj; a second row of
subset 18 consists of letter keys corresponding to letters G and
J; a third row of subset 16 consists of letter keys correspond-
ing to letters S and F; a third row of subset 18 consists of letter
keys corresponding to letters H and K; a fourth row of subset
16 consists of letter keys corresponding to letters Z, X, C, V,
and B; and a fourth row of subset 18 comprises letter keys
corresponding to letters N, M, and L.
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As indicated above, for each respective letter key in subset
16, the respective letter key in subset 16 and at least one
adjacent key in subset 16 correspond to keys that are posi-
tioned adjacent to one another in the standard QWERT Y-style
keyboard. A letter key in graphical keyboard 12 may corre-
spond to a letter key in the standard QWERT Y-style keyboard
if the two letter keys correspond to the same letter. Hence, in
accordance with the techniques of this disclosure, the keys
corresponding to the letters A and Q are adjacent to one
another in graphical keyboard 12 and also adjacent to one
other in the standard QWERTY-style keyboard. Not all keys
that are adjacent to one another in the standard QWERTY-
style keyboard are adjacent to corresponding keys in graphi-
cal keyboard 12. For instance, keys corresponding to the
letters A and Z are adjacent in the standard QWERTY-style
keyboard, but are not adjacent in graphical keyboard 12.

Because letter keys in subset 16 and subset 18 have this
relationship with corresponding letter keys in the standard
QWERTY-style keyboard, users may find it easier to learn to
use keyboard 12 than to learn to use keyboards whose letter
keys do not have this relationship with corresponding letter
keys in the standard QWERTY-style keyboard. In other
words, the layout of graphical keyboard 12 may share a great
deal of familiarity with the traditional QWERTY layout,
which may help users quickly learn the layout of graphical
keyboard 12 and type fast. For instance, in the example of
FIG. 1, the top row (i.e., first row) of keys in graphical key-
board 12 is the same as the top row of keys in the standard
QWERTY-style keyboard. Furthermore, in the example of
FIG. 1, the bottom row (i.e., last row) of graphical keyboard
12 is the same as the bottom row of the standard QWERTY-
style keyboard, except for the last letter L. In the example of
FIG. 1, the nine letters in the middle row of the standard
QWERTY-style keyboard are arranged in graphical keyboard
12 on the vertical sides of the two squares formed by the keys
of subsets 16 and 18.

Responsive to receiving an indication of user input to select
one or more letter keys of subset 16 or subset 18, IME module
6 may output, for display in text entry area 14, one or more
letters corresponding to the selected one or more letter keys of
subset 16 or keys 18. For instance, in the example of FIG. 1,
the user may be inputting the sentence “Are you going to the
game?” However, the user has only input the first letter of the
word “game.” Accordingly, the user may select the letter key
of subset 16 corresponding to the letter “a.”” Responsive to
receiving an indication of the user input to select the letter key
corresponding to the letter “a,” IME module 6 may output, for
display in text entry area 14, the letter “a” at a position
indicated by cursor 28.

Central area 20 and central area 22 may each comprise one
or more keys of graphical keyboard 12. For instance, com-
monly used keys, such as space and backspace, may have a
distinct size and may be placed in the centers of the shapes
(e.g., squares) defined by subsets 16 and 18 to enable quick
and easy access to such commonly used keys. In the example
of FIG. 1, central area 20 comprises a central key 24 that
corresponds to backspace. Computing device 2 may delete a
previously entered letter in text entry area 14 in response to
receiving an indication of user input to select a key corre-
sponding to backspace. Furthermore, in the example of FIG.
1, central area 22 comprises a central key 26 that corresponds
to the space character. Computing device 2 may output a
space character for display in text entry area 14 in response to
receiving an indication of user input to select central key 26.
Thus, in the example of FIG. 1, the layout of graphical key-
board 12 is arranged into two squares with larger sized space
and backspace keys in the centers. In other words, central area
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20 comprises a first central key 24 of graphical keyboard 12,
the first central key corresponding to a backspace character,
and central area 22 comprises a second central key 26 of
graphical keyboard 12, the second central key corresponding
to a space character. In other examples, keys corresponding to
other characters, symbols, or functions may be included in
central areas 20 and 22. In some examples, the keys in central
areas 20 and 22 may be assigned characters, symbols, func-
tions, etc. according to user preference.

Graphical keyboard 12 may comprise a gap (e.g., a vertical
gap) separating subset 16 and subset 18. In some examples, a
width of the gap is greater than a distance between any two
keys in subsets 16 or 18. In the example of FIG. 1, the gap
separating subsets 16 and 18 is illustrated as area 29.
Although not illustrated in the example of FIG. 1, graphical
keyboard 12 may include one or more keys located in the area
29 between subset 16 and subset 18. In other words, graphical
keyboard 12 may comprise one or more keys that do not
correspond to letters and that are positioned between subsets
16 and 18. The keys located in area 29 may correspond to
various punctuation marks, brackets, diacritical marks, math-
ematical operators, symbols, numbers, functions, and so on.
Forinstance, keys corresponding to the numbers 0 to 9 may be
located in area 29. The letters, functions, or symbols corre-
sponding to keys in area 29 may be less frequently used than
those in subsets 16 and 18. In other examples, area 29 may
include word suggestion elements. In such examples, each of
the word suggestion elements may include a suggested word.
IME module 6 may output a suggested word in text entry area
14 in response to receiving an indication of user input of a
word suggestion element corresponding to the suggested
word. In other examples, central areas 20, 22 may include
word suggestion elements.

This disclosure may refer to the keys shown in the example
FIG. 1 as primary keys. IME module 6 may add additional
symbol or function keys to graphical keyboard 12 in response
receiving one or more indications of user input. For example,
IME module 6 may output, for display in text input area 14, an
alternate version of a letter (e.g., a version of a letter with a
diacritical mark) in response to receiving an indication ofuser
input of a long press on a key of graphical keyboard 12
corresponding to the letter. A long press (i.e., a long tap
gesture) may be a gesture in which an input object (e.g., a
thumb) is stationary at a position for an amount of time
greater than a threshold amount of time (e.g., 1 second).

In another example, IME module 6 may replace the keys of
subset 16 with alternate keys in response to receiving an
indication of a long press on a key (e.g., central key 24) in
central area 20. In other words, computing device 2 may
receive an indication of a second user input, the second user
input corresponding to a long tap gesture at a location corre-
sponding to the first central area. Responsive to receiving the
indication of the second user input, computing device 2 may
output, for display, keys corresponding to alternate symbols
or operations in place of the first subset of keys. In a similar
fashion, IME module 6 may replace the keys of subset 18 with
alternate keys in response to receiving an indication of a long
press on a key (e.g., central key 26) in central area 22. For
instance, in some examples, IME module 6 may replace letter
keys of subset 16 or subset 18 with similarly positioned keys
corresponding to capitalized or non-capitalized versions of
letters keys of subset 16 or subset 18. In some examples, IME
module 6 may replace the keys of subset 16 or subset 18 with
similarly positioned keys corresponding to functions or
operations. In some examples, IME module 6 may replace
subset 16 with another set of keys without replacing subset 18
with another set of keys.
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Replacing keys of subsets 16 and/or 18 with keys corre-
sponding to functions or operations may enable effective
radial menu use, especially when the user selects a key of
graphical keyboard 12 by sliding the user’s thumb in a direc-
tion of the key. For instance, a radial menu may include
elements for copy, paste, cut, bold, italic, underline, etc.

FIG. 2 is a block diagram illustrating one example of com-
puting device 2 shown in FIG. 1, in accordance with one or
more techniques of this disclosure. For purposes of illustra-
tion, the discussion of FIG. 2 and the following figures
includes continued references to FIG. 1. However, the tech-
niques of this disclosure are not so limited. FIG. 2 illustrates
only one particular example of computing device 2, and many
other example configurations of computing device 2 exist.

As shown in the example of FIG. 2, computing device 2
includes one or more processors 30, one or more input devices
32, one or more communication units 34, one or more output
devices 36, one or more storage devices 38, one or more
communication channels 40, and Ul device 4. Computing
device 2 may include many other components. For example,
computing device 2 may include physical buttons, micro-
phones, speakers, communication ports, and so on.

Communication channel(s) 40 may interconnect each of
components 30, 32, 34, 36, 38, and 4 for inter-component
communications (physically, communicatively, and/or
operatively). In some examples, communication channel(s)
40 may include a system bus, a network connection, an inter-
process communication data structure, or any other method
for communicating data.

Storage device(s) 38 may store information required for
use during operation of computing device 2. Storage
device(s) 38, in some examples, have the primary purpose of
being a short term and not a long-term computer-readable
storage medium. Storage device(s) 38 may be volatile
memory and may therefore not retain stored contents if pow-
ered off. Examples of volatile memories may include random
access memories (RAM), dynamic random access memories
(DRAM), static random access memories (SRAM), and other
forms of volatile memories known in the art. Storage
device(s) 38 may further be configured for long-term storage
of'information as non-volatile memory space and retain infor-
mation after power on/off cycles. Examples of non-volatile
memory configurations may include magnetic hard discs,
optical discs, floppy discs, flash memories, or forms of elec-
trically programmable memories (EPROM) or electrically
erasable and programmable (EEPROM) memories. In some
examples, processor(s) 30 on computing device 2 read and
may execute instructions stored by storage device(s) 38.

Computing device 2 may include one or more input
device(s) 32 that computing device 2 uses to receive user
input. Examples of user input include tactile, audio, and video
user input. Input device(s) 32 may include presence-sensitive
screens, touch-sensitive screens, mice, keyboards, voice
responsive systems, video cameras, microphones or other
types of devices for detecting input from a human or machine.

Communication unit(s) 34 may enable computing device 2
to send data on and receive data from a communications
network, such as a local area network or the Internet. In some
examples, communication unit(s) 34 may include wireless
transmitters and receivers that enable computing device 2 to
communicate wirelessly with the communications network.
Examples of communication unit(s) 34 may include network
interface cards, Ethernet cards, optical transceivers, radio
frequency transceivers, or other types of devices that are able
to send and receive information. Other examples of such
communication units may include Bluetooth, 3G, and WiFi
radios, Universal Serial Bus (USB) interfaces, etc.
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Output device(s) 36 may generate output. Examples of
output include tactile, audio, and video output. Output
device(s) 36 may include presence-sensitive screens, sound
cards, video graphics adapter cards, speakers, cathode ray
tube (CRT) monitors, liquid crystal displays (LCD), or other
types of devices for generating output.

Processor(s) 30 may read instructions from storage
device(s) 38 and may execute instructions stored by storage
device(s) 38. Execution of the instructions by processor(s) 30
may configure or cause computing device 2 to provide at least
some of the functionality ascribed in this disclosure to com-
puting device 2. As shown in the example of FIG. 2, storage
device(s) 38 include computer-readable instructions associ-
ated with operating system 44, IME module 6, and applica-
tion modules 8A-8N. Execution of instructions associated
with operating system 44 may cause computing device 2 to
perform various functions to manage hardware resources of
computing device 2 and to provide various common services
for other computer programs. Execution of instructions asso-
ciated with application modules 8 may cause computing
device 2 to provide various applications (e.g., “apps,” oper-
ating system applications, etc.).

Application modules 8 may provide particular applica-
tions, such as text messaging (e.g., SMS) applications, instant
messaging applications, email applications, social media
applications, text composition applications, and so on. Appli-
cation modules 8 may invoke IME module 6 when application
modules 8 need to provide a mechanism for enabling the user
to input text. In some examples, application modules 8 may
directly invoke IME module 6. In other examples, application
modules 8 may invoke IME module 6 through one or more
functions of operating system 44. In response to being
invoked by an application, IME module 6 may output a
graphical keyboard for display within or overlaid on a user
interface of the application. IME module 6 may then receive
indications of user input and determine character strings (e.g.,
one or more characters) that correspond to the user input. IME
module 6 may then provide the character strings to the appli-
cation. In some examples, responsive to receiving an indica-
tion of user input to select one or more letter keys of graphical
keyboard 12, the application may output, for display at user
interface device 4 and/or one or more of output devices 36,
one or more letters corresponding to the selected one or more
letter keys.

In accordance with one or more techniques of this disclo-
sure, the graphical keyboard output for display by IME mod-
ule 6 may comprise a plurality of keys. Plurality of keys may
include a first and second subset (e.g., subsets 16 and 18). The
first subset of keys may be intended for use by the user’s left
thumb. The second subset of keys may be intended for use by
the user’s right thumb. Accordingly, the first subset of keys
may be located left of the second subset of keys. In some
examples, the first subset of keys is located above the second
subset ofkeys. In some examples, the second subset ofkeys is
located above the first subset of keys.

The first subset of keys may be arranged in such a way as to
form a shape that encloses a first central region of graphical
keyboard 12 (e.g., central area 20). In other words, the bound-
aries of the first central region may be defined by the keys of
the first subset of keys. Similarly, the second subset of keys
may be arranged in such a way as to form a same or different
shape that encloses a second central region of graphical key-
board12 (e.g., central area 22). In other words, the boundaries
of'the second central region may be defined by the keys of the
second subset of keys. In some examples, the first and second
central regions may include one or more keys of graphical
keyboard 12. However, in at least some examples, such keys
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in the first and second central regions do not correspond to
letters. Rather, keys in the first and second central regions
may correspond to other symbols or functions, such as num-
bers, punctuation marks, brackets, mathematical operators,
diacritical marks, backspace functions, enter functions, shift
functions, control functions, cap lock functions, keyboard
replacement functions, and so on. A keyboard replacement
function may replace a graphical keyboard with another
graphical keyboard. For instance, a keyboard replacement
function may replace a keyboard comprising keys corre-
sponding to letters with a keyboard comprising keys corre-
sponding to numbers.

Furthermore, in accordance with one or more techniques of
this disclosure, IME module 6 may output graphical keyboard
12 such that no key of the first subset of keys is adjacent to
more than two other keys in the first subset of keys. Similarly,
in accordance with one or more techniques of this disclosure,
IME module 6 may output graphical keyboard 12 such that no
key of the second subset of keys is adjacent to more than two
other keys in the second subset of keys. For example, the first
subset may be arranged such that for each respective key of
the first subset, no other key of the first subset is located
between the respective key and the first central region. Simi-
larly, in this example, the second subset may be arranged such
that for each respective key of the second subset, no other key
of'the second subset is located between the respective key and
the second central region.

For each respective letter key in the first subset of keys,
IME module 6 may output graphical keyboard 12 such that
for each respective letter key in the first and second subsets of
keys, the respective letter key is positioned within the graphi-
cal keyboard at a location that is generally consistent with a
position of a key for the letter in the standard QWERT Y-style
keyboard. For example, the respective key in the first subset of
keys and at least one adjacent key in the first subset of keys
correspond to keys that are positioned adjacent to one another
in a standard QWERTY-style keyboard. For each respective
letter key in the second subset of keys, the respective key in
the second subset of keys and at least one adjacent key in the
second subset of keys correspond to keys that are positioned
adjacent to one another in the standard QWERT Y-style key-
board, wherein each respective letter key in the first subset of
keys and each respective letter key in the second subset of
keys corresponds to a different letter.

FIG. 3 is a block diagram illustrating an example comput-
ing device 100 that outputs data for display by one or more
remote devices, in accordance with one or more techniques of
the present disclosure. In some examples, computing device
100 may be one example of computing device 2 (FIG. 1, FIG.
2). The one or more remote devices may display graphical
content based on the data output by computing device 100. In
general, graphical content may include any visual informa-
tion that may be output for display, such as text, images, a
group of moving images, etc. In some examples, computing
device 100 may output data, such as Hypertext Markup Lan-
guage (HTML) data, that a remote device may render to
generate graphical content displayed by the remote device. In
other examples, computing device 100 may output digital or
analog signals that a remote device may use to generate
graphical content displayed by the remote device.

In the example of FIG. 3, computing device 100 is opera-
tively coupled to a presence-sensitive display 102 and a com-
munication unit 104. Furthermore, in the example of FIG. 3,
the one or more remote devices include a projector 106, a
projection screen 108, a mobile device 110, and a visual
display device 112. Computing device 100 may include and/
or be operatively coupled to one or more other devices, e.g.,






